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(57) ABSTRACT

A method and apparatus for connecting a tube coaxially
arranged around a measuring probe 1n a measuring probe unit
of a fill-level measuring device comprising: a cable- or rod-
shaped measuring probe and a tube coaxially surrounding the
measuring probe. The measuring probe unit 1s connected to
the container by means of a process connection element,
wherein the measuring probe and the tube arranged coaxially
around the measuring probe for the measuring probe unit are
connected releasably to the process connection element. The
coaxially arranged tube 1s connected releasably to the process
connection element via a shape iterlocking, threaded con-
nection 1n a defined connection region, and the releasable,
shape-interlocking, threaded connection of the coaxially
arranged tube to the process connection element 1s secured by
means ol a radially directed deformation of the coaxially
arranged tube 1n the defined connection region.
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APPARATUS AND METHOD FOR SECURING
THE CONNECTION OF A COAXIALLY

ARRANGED TUBE OF A MEASURING
PROBE UNIT OF A FILL-LEVEL
MEASURING DEVICE TO A PROCESS
CONNECTION ELEMENT

TECHNICAL FIELD

The present mnvention relates to method and apparatus for
connecting a coaxially arranged tube of a measuring probe
unit of a fill-level measuring device.

BACKGROUND DISCUSSION

Known 1n automation- and process control technology are
two different measuring principles, which permit determina-
tion of fill level of a medium 1n a container by means of a
measuring probe introduced into the container. The firm of
Endress+Hausser 1s active 1n the field of industrnial automa-
tion- and process control technology and manufactures indus-
trial measuring devices, often referred to as field devices. Its
field devices that utilize container introduced, measuring
probes for fill level determination, respectively limait level

determination, of a medium 1n a container are marketed, for
instance, under the marks, LEVELFLEX, LIQUICAP and

SOLICAP

One of these measuring principles 1s based on capacitance
measurement. In this case, the measuring probe 1s applied as
a capacitive probe, e.g. as an electrode. It 1s inserted 1nto the
container and a capacitance measured for a capacitor formed
by the probe and the container wall surrounding the probe.
The measured capacitance corresponds to the sum of a basic
capacitance of the empty container and the product of a fill
substance specific, capacitance increase factor and the fill
level of such fill substance.

Another of these measuring principles 1s based on travel-
time measurement. In such case, the fill-level measuring
device produces electromagnetic signals, which 1t sends into
the container along a measuring probe serving as a
waveguide. A part of these electromagnetic signals 1s, 1n turn,
reflected back due to a change of the dielectric constant of the
medium surrounding the measuring probe at the surface of the
{111 substance. Such echo signal 1s recerved back after a travel
time dependent on the fill level. The fill-level measuring
device ascertains traveled distance based on the propagation
velocity of the measurement signal and the travel-time differ-
ence between the transmitting of the measurement signal and
the receipt of the echo signal arising from the retlection on the
surface of the fill substance. The FMCW method—Fre-
quency Modulated Continuous Waves—, 1n the case of which
the frequency of a continuous measurement signal 1s continu-
ously changed. Distance 1s measured using frequency differ-
ence between transmitted signal and reflected signal at the
moment the reflected signal comes back. The FMCW method
1s likewise performable as a form of the above travel-time
measuring principle with the above described measuring
probes as wavegudes, surface waveguides or coaxial
waveguides.

In the case of time domain reflectometry TDR—Time
Domain Reflectometry—, for example, according to the
method of the guided microwave, a high-frequency pulse 1s
transmitted along a Sommerfeld waveguide, a Goubau
waveguide or a coaxial waveguide. It this electromagnetic
signal strikes a surface of the fill substance 1n the container,
then at least a part of the signal 1s reflected back due to the
impedance jump existing at this media boundary. The
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received signal amplitude as a function of time 1s the echo
signal. Each value of this echo signal corresponds to the
amplitude of an echo reflected at a certain distance from the
transmitting- and receiving element. The echo signals have
marked maxima, which correspond to the portions of the
clectromagnetic signals, in each case, reflected on the surface
of the fill substance. Travel time 1s ascertained from the time
difference between the transmitting of the electromagnetic
signal and the receipt of the maxima. Based on the structural
dimensions of the measuring arrangement, especially the
installed height of the fill-level measuring device in reference
to the container, and the propagation velocities of the electro-
magnetic signals in amedium, e.g. air located above the upper
fill substance, there results from the travel time the fill level of
the fill substance 1n the container and therewith the fill level
present 1n the container.

In the following citations, the construction of such measur-

ing probes and the coupling of the measuring signals into
these measuring probes are described.
DE 10 2004 060 119 Al discloses a coupling unit for a
time-domain retlectometer, 1n the case of which the probe
clement 1s connected via a threaded connection with the cou-
pling umit of the measuring probe. This construction has the
advantage that the probe element can be removed and
replaced on-site.

Other combinations of probe elements with coupling units
are shown 1n U.S. Pat. No. 6,178,817 B1, DE 100 45 235 Al
and DE 100 03 941 Al. In the case of this type of measuring
probe connection, the probe element 1s connected with a
threaded lug by means of a connecting element outside of the
coupling unit, 1n the process space.

The above described screwed connections of measuring
probes are also applicable 1n the case of a measuring device
working according to a capacitive or conductive measuring
method. In DE 2003 00 901 Ul, a simple measuring probe
connection for a capacitive measuring device 1s described.

Preferably, both for capacitive {ill level measurement as
well as also for fill level measurement according to the travel
time principle, so called coaxial probes are applied as mea-
suring probe units. These comprise an mner conductor as a
measuring probe and a tube coaxially surrounding the mea-
suring probe as a shield conductor. Coaxial probes offer the
advantage that the measurements executed therewith occur
completely independently of the installed situation of the
measuring probe in the container. As a result, shape and
clectrical properties of the container have no influence on the
measurement. At the same time, the shielded conductor leads
to a maximum signal quality. Intfluences from external distur-
bances and loss of power are significantly reduced thereby.

In order to be able to apply such a coaxial probe for a
capacitive fill level, measurement and/or a fill level measure-
ment according to the above described travel time principle, 1t
1s absolutely necessary that the imnner conductor, respectively
the measuring probe, be galvanically insulated from the
coaxially arranged tube, respectively the shielding conductor
and that the shielding conductor lie electrically at a reference
potential, preferably ground. For this reason, also 1n the case
of an application 1n a container filled with an electrically
conductive fill substance, there can be no galvanic connection
between the mner conductor and the shielding conductor.
Such a galvanic connection would lead to a short circuit,
which would make both a capacitive 1ill level measurement as
well as also a fill level measurement according to the travel
time principle impossible.

According to the state of the art, there are different
approaches for achieving releasable, galvanically 1solated
connections of the measuring probe and the tube arranged
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coaxially around the measuring probe for the measuring
probe unit of a fill-level measuring device. These have, how-
ever, the disadvantage that the measuring probe or the coaxi-
ally arranged tube can loosen due to vibrations or due to
unintended force acting on their connections. If a measuring,
probe or a tube arranged coaxially around the measuring
probe becomes completely detached from 1ts connection to
the process connection element, measuring with such mea-
suring probe unit 1s no longer possible: Furthermore, a
dropped measuring probe or a fallen off, coaxial tube of the
measuring probe unit 1n a funnel silo, which has in the lower
region, most often, a feed screw or pump, can cause great
damage.

Disclosed 1n DE 10 2006 033 399 Al 1s a measuring probe
securement by means of a retaining ring or an O-ring, which
engages 1n cavities on the measuring probe and 1n the mea-
suring probe holder for guarding against accidental release.
The engagement of the retaining ring or the O-ring in the
cavity in the measuring probe holder can be overcome by
application of a predetermined axial tensile force and, thus,
the measuring probe can be separated from the process con-
nection element.

A securing against unintentional release of the connection
of the tube arranged coaxially around the measuring probe,

especially due to arising vibrations of the measuring device or
the container, 1s not shown 1n the state of the art.

SUMMARY OF THE INVENTION

An object of the mvention, therefore, 1s to provide for a
measuring device a coaxial measuring probe unit comprising,
a measuring probe with a tube coaxially surrounding the
measuring probe, wherein a simple, secure and cost effective
connection of the galvanically isolated tube coaxially
arranged around the measuring probe 1s enabled.

The object 1s achieved by a fill-level measuring device,
which ascertains and/or monitors a {ill level or limit level of a
medium located 1n the process space of a container by means
of a microwave, travel time, measuring method and/or a
capacitive measuring method and 1s composed at least of a
measurement transmitter and a measuring probe unit. An
apparatus of the invention for connecting a tube arranged
coaxially around the measuring probe ol a measuring probe
unit, which 1s constructed at least of a cable- or rod-shaped
measuring probe and a tube arranged coaxially around the
measuring probe, wherein connection of the measuring probe
unit to the container 1s embodied by means of a process
connection element, wherein the measuring probe and the
tube arranged coaxially around the measuring probe for the
measuring probe unit are connected to the process connection
clement via a releasable connection. The releasable connec-
tion of the coaxially arranged tube to the process connection
clement 1s embodied via a shape interlocking, threaded con-
nection 1n a defined connection region, and wherein the
releasable, shape-interlocking, threaded connection of the
coaxially arranged tube to the process connection element 1s
secured by means of a radially directed deformation of the
coaxially arranged tube 1n the defined connection region.

In a supplemental embodiment, the radially directed defor-
mation of the coaxially arranged tube 1n the defined connec-
tion region 1s provided by external force on the coaxially
arranged tube at least in the defined connection region arising
from pressure clamps.

In a first embodiment, the radially directed deformation of
the coaxially arranged tube in the defined connection region
arises from pressure clamps having a polygonal cavity.
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4

In a second embodiment, the radially directed deformation
of the coaxially arranged tube 1n the defined connection

region arises from pressure clamps having an oval cavity.

In a third embodiment, the pressure clamps are embodied
of at least two parts and/or are equally shaped and arranged
mirror symmetrically.

Furthermore, the invention includes a method for connect-
ing a tube arranged coaxially around a measuring probe 1n a
measuring probe umt of a fill-level measuring device,
wherein the fill-level measuring device 1s used for ascertain-
ing and monitoring fill level of a medium located 1n the
process space of a container by means ol a microwave, travel
time, measuring method and/or a capacitive measuring
method, wherein the measuring probe unit comprises a cable-
or rod-shaped measuring probe and a tube coaxially sur-
rounding the measuring probe, wherein the measuring probe
unit 1s connected to the container by means of a process
connection element, wherein the measuring probe and the
tube arranged coaxially around the measuring probe for the
measuring probe unit are connected releasably to the process
connection element, wherein 1 a first step the coaxially
arranged tube 1s connected releasably to the process connec-
tion element via a shape iterlocking, threaded connection in
a defined connection region, and wherein in a second method
step the releasable, shape-interlocking, threaded connection
of the coaxially arranged tube to the process connection ele-
ment 1s secured by means of a radially directed deformation
of the coaxially arranged tube i1n the defined connection
region.

In an additional method step, the radially directed defor-
mation 1s elfected by force on the coaxially arranged tube
arising from pressure clamps.

In a supplemental method step, the pressure clamps pro-
duce with a polygonal cavity a pointwise, radially directed
deformation of the coaxially arranged tube 1n the defined
connection region.

In a supplemental method step, the pressure clamps pro-
duce with an oval cavity an areal, radially directed deforma-
tion of the coaxially arranged tube 1n the defined connection
region.

In an additional advantageous method step, the pressure
clamps formed of at least two-parts with the corresponding
cavity are closed around the coaxially arranged tube 1n the
connection region by means of defined force and thereby
occurring, radially directed deformation of the coaxially
arranged tube connected 1n the defined connection region to
the process connection element secures against unscrewing
of the threaded connection.

BRIEF DESCRIPTION OF THE DRAWINGS

Other details, features and advantages of the subject matter
of the ivention will become evident from the following
description with the associated drawing, 1n which preferred
examples of embodiments of the invention are presented. The
components or assemblies of components of the examples of
embodiment illustrated 1n the figures and corresponding 1n
construction and/or function are, for better overview and sim-
plification, provided with equal reference characters. The
figures of the drawing show as follows:

FIG. 1 1s a schematic, sectional illustration ot a fill-level
measuring device of process measurements technology with
a measuring probe unit according to the mvention,

FIG. 2 15 a series of representations of the measuring probe
unit composed of process connection element, measuring
probe and tube arranged coaxially around the measuring
probe;
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FIG. 3 1s a sectional 1llustration A-A taken according to the
indication 1n FIG. 2 of the connection of the invention by the

deformation of the tube 1n the connection region of the pro-
cess connection arising from pressure clamps; and

FIG. 4 1s an enlarged plan view and an enlarged, three-
dimensional representation of the polygonal pressure clamps
tor securing the releasable, shape-interlocking, threaded con-
nection of the coaxially arranged tube to the process connec-
tion element by means of a radially directed deformation.

DETAILED DISCUSSION IN CONJUNCTION
WITH THE DRAWINGS

FIG. 1 shows a fill-level measuring device 2 1n the form of
a time-domain reflectometer, or TDR measuring system, for
ascertaining the continuous fill level F of a medium 3 1n the
process space 6 ol a container 4 based on the travel-time
measuring method using a transmission pulse M on a mea-
suring probe unit 7. The process contacting part of a measur-
ing probe 9, which 1s usually embodied as a rod or a cable,
represents, in such case, the measurement-active region of the
measuring probe unit 7. The measurement-inactive region of
the measuring probe unit 7 serves essentially for holding the
measuring probe 9 in a process connection element 8 and for
coupling, or supplying, the transmission pulse M 1nto the
measuring probe 9. The probe coupling element, respectively
the process connection element 8, of the fill-level measuring,
device 2 1s connected, for example, via a process thread 19
with a flange, or process screw-in 20, which, 1 turn, 1s
attached to the container 6. The part of the measuring probe 9
protruding into the process connection element 8 and the
metal wall of the process connection element 8 form a coaxial
waveguide 1n this measurement-inactive region of the mea-
suring probe unit 7. It 1s naturally also possible to integrate a
special outer conductor 1n the process connection element 8.

Via the process connection element 8 embodied as a
coaxial system, the high-frequency measurement signal pro-
duced 1n a high frequency unit in the measurement transmaitter
3 1s coupled as transmission pulse M 1nto the measuring probe
9. This coaxial system 1n the measurement-inactive region of
the measuring probe unit 7 1s so embodied that the transmis-
s10n pulse M 1n this coaxial system can be coupled in and out
and transmitted almost loss-free. The wanted echo signals N,
reflected at least partially due to changes of the wave resis-
tance, travel back on the measuring probe 9 and are received
by the measuring electronics, 1 particular the high frequency
unit, 1n the measurement transmitter 3. The measuring probe
unit 7 1s shown 1n FIG. 1 as a coaxial measuring probe unmit 7
composed of a measuring probe 9 and a tube, respectively
tubular outer conductor, 10 coaxially surrounding the mea-
suring probe 9. These coaxial measuring probe units 7 have,
as already mentioned, the advantage that capacitive fill-level
measurements and fill-level measurements by means of
guided microwaves occur completely independently of the
installed situation of the measuring probe unit 7 in the con-
tainer 4. As a result, shape and electrical properties of the
container 4 have no influence on the measuring of the fill level
according to either of the two measuring methods. Combined
with this, the presence of the outer conductor leads to a
maximum of signal quality, since the shielding by means of
the outer conductor 10 can significantly reduce electromag-
netic influencing of the measurement signal resulting from
external disturbances, foreign radiation and loss powers.

The TDR-measuring method works according to the fol-
lowing measuring principle. High-frequency measuring sig-
nals are transmitted via the measuring probe 9 as a transmis-
sion pulse M toward the medium 5, respectively into the
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process space 6. This transmission pulse M 1s reflected back
either as wanted echo signal N due to a DK value jump,
respectively a discontinuity of the dielectric constant er, of the
materal, or medium, 5 surrounding the measuring probe 9 or
partially as disturbance echo signal due to a change of the
geometry ol the measuring probe 9. A discontinuity of the
dielectric constant er, respectively of the wave resistance,
occurs, for example, at the interface 17 of the medium 5, when
the dielectric constant er2 of the gas phase (especially 1n the
case of air, er2 equals 1) above the medium 5 1s smaller than
the dielectric constant erl of the medium 5. Using the mea-
sured travel time and knowledge of the propagation velocity
of the high-frequency measurement signal, a conversion for-
mula leads to the distance traveled one way. The fill level F of
the medium 5 in the container 4 corresponds to the height of
the container 4, respectively the site of the coupling of the
high-frequency measuring signals into the measuring probe
7, minus the distance traveled by the high-frequency measur-
ing signals one way. Taking into consideration the geometry
of the container 4, then the fill level F of the medium 5 1s
ascertained in the form of a relative or absolute value. In order
that the medium 3 can rise in the tube 10 1n keeping with the
f1ll level F, at least one opening 18 1s placed in the tube 10
and/or 1n the process connection element 8.

Thereceived high-frequency measuring signals, composed
of wanted echo signals N, transmission pulses M and distur-
bance echo signals, are, moreover, evaluated metrologically
and signal-technically in a control/evaluation unit 1n the mea-
surement transmitter 3, for example, by filtering, time-trans-
forming and smoothing. The so obtained measured value of
the 111l level F or an echo curve mapping the entire measuring
situation are forwarded, for example, via a bus interface, to
the fieldbus 22 and then, for example, to a control station
and/or other field devices. The measured value of the fill level
2 or the echo curve can, however, also be presented on an
integrated display or an output/input unit of the fill-level
measuring device 2. The energy supply of the fill-level mea-
suring device 2 1s implemented, for example, by means of a
two-wire line. An additional supply line 21 for energy supply
1s absent, when the fill-level measuring device 2 1s a so called
two-conductor, measuring device, in which case the commu-
nication via the fieldbus 22 and the energy supply via the
supply line 21 are combined and cared for exclusively and
simultaneously via one two-wire line. The data transmission,
respectively communication, via the fieldbus 22 1s imple-
mented, for example, according to the CAN-, HART-,
PROFIBUS DP-, PROFIBUS FMS-, PROFIBUS PA-, or
FOUNDATION FIELDBUS- standard.

The connection system of the mvention for securing the
coaxial tube 10 of the measuring probe 9 to the process
connection element 8 1s applicable, for example, also 1n the
case of a fill-level measuring device 2 working according to a
capacitive measuring method. With the capacitive measuring
method, options include both a continuous measuring of {ill
level F as well as also the signaling of reaching a predeter-
mined limit level of a medium 5. In such case, the coaxial
measuring probe unit 7 composed of a measuring probe 9 and
the tube 10 coaxially surrounding the measuring probe 9
forms a capacitor, whose capacitance i1s dependent on the fill
level F of the dielectric medium 5 1n the container 4. The fill
level F can be deduced from the change of capacitance. When
the degree of covering of the measuring probe unit 7 with the
medium 5, respectively the fill level F of the medium 3 in the
container 4, changes, an almost proportional change of the
capacitance of this measurement structure can be detected.
An approximately analogous measuring principle 1s based on
a conductive measuring method, in the case of which the
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change of conductivity 1s ascertained as a function of the fill
level of a conductive medium in the container. Various
examples of embodiments for measuring the capacitance are

described, for example, 1n the Offenlegungsschrifts DE 101

57762 Al and DE 101 61 069 Al of the assignee. Usually, for
measuring the value of capacitance, the measuring probe unit
7 1s supplied with an operating signal, which 1s, most often, an
alternating voltage. The measuring probe 9 1s usually embod-
ied either as a rod or as a cable.

Before mounting the fill-level measuring device 2 on the
flange or process screw fitting on the container 4, there 1s
connected to the process connection element 8, by means of a
connection 11, first the measuring probe 9 and, thereatter, the
tube 10 arranged coaxially around the measuring probe 9. The
connection 11 1s provided, for example, i the form of a
threaded connection 12 by means of a thread on the measur-
ing probe 9 and a thread on the process connection element 8
in a defined connection region 13.

In DE 10 2006 053 399 Al, the measuring probe 9 1s
secured by means of a retaining ring or an O-ring, which, for
securing against unintended release, engages in cavities on
the measuring probe 9 and in the process connection element
8. By application of a predetermined axial tensile force, this
securement can be overcome and, thus, the measuring probe
9 can be separated from the process connection element 8. An
unintentional release of the measuring probe 9 held i the
process connection element 8 by the threaded connection due
to vibrations and shakings 1s prevented by this securement
clement in the form of a retaiming ring.

The securement of the invention for the tube 10 arranged
coaxially around the measuring probe 9 1s shown 1n FIGS. 2
and 3. After the measuring probe 9 1s connected and secured
in the process connection element 8, the tube arranged coaxi-
ally around the measuring probe 9 1s connected to the process
connection element 8 by means of a rotational movement 23
to engage the threaded connection 12 of connection 11. For
simpler connecting of the tube 10 to the process connection
clement 8, 1t 1s provided that the screw thread on the process
connection element 8 and the screw thread 1n the tube 10 have
the same nominal diameter, the same number of threads, the
same pitch and the same flank form. Since this threaded
connection can loosen due to vibrations and differences 1n the
thermal expansions of the materials, according to the inven-
tion, an additional securement of the threaded connection 12
1s provided. For securement of the free moving, shape-inter-
locking, threaded connection 12 between the screw thread on
the process connection element 8 and the screw thread in the
tube 10, 1t 1s provided according to the invention in a connec-
tion region 13 that the individual screw threads are tightened
against one another by an atleast partial deformation 14 of the
cross section of the tube 10, so that, in the deformed regions
of the threads, the thread flanks are pressed on one another.
Such a threaded connection 1s referred to in the technical
language as a “frozen” threaded connection, since 1t can only
be loosened, 1f at all, with exertion of a large amount of force.
Due to the increased contact forces between the deformed
thread flanks of the two screw threads, 1t 1s also possible that
it comes to a partial, matenial bonded, cold welding between
the material of the tube 10 and the material of the process
connection element 8.

FI1G. 3 shows a section taken along the cutting plane A-A of
FIG. 2 illustrating the securement of the invention for the
threaded connection between the tube 10 and the process
connection element 8. The measuring probe 9 1s centrally
connected and secured 1n the process connection element 8.
The measuring probe 9 1s positioned galvanically 1solated by
an 1sulating element 23 from the metal housing 24 of the
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process connection element 8. The tube 10 1s arranged coaxi-
ally around the measuring probe 9 and connected to the pro-
cess connection element 8 by means of a threaded connection
12 of threads, which are not shown explicitly in FIG. 3. For
securing the threaded connection by the deformation 14, pres-
sure clamps 135 having, together, a, for example, octagonal
cavity are used, which are placed in the opened state closely
around the tube 10 1n the connection region 13. By applying
compressive force on the pressure clamps 13, there acts, then,
defined, concentrated and radially directed forces K on the
circularly round tube 10, 10a with the screw thread. The
concentrated action of the forces K deforms the tube 10, 105
in the connection region 13 and the threaded connection 12
between the screw thread on the process connection element
8 and the screw thread on the tube 10 becomes clamped

together. The deformation 14 of the tube 106 1s shown mag-
nified i FI1G. 3.

FIG. 4 shows an embodiment of the pressure clamps 15
with a hexagonal cavity 16. The pressure clamps 15 are uni-
laterally articulated with one another 1n this embodiment, so
that the pressure clamps 15 can be moved apart only on the
other side. For obtaining the force K with these pressure
clamps 135, known compact pressing tools, or pressing
machines, for instance those sold under the mark Pressgun,
can be applied.

The mvention claimed 1s:
1. An apparatus for connecting a coaxially arranged tube of
a measuring probe umt of a fill-level measuring device,
embodied for ascertaining and monitoring a fill level of a
medium located 1n the process space of a container by means
of a microwave, travel time, measuring method and/or a
capacitive measuring method, the fill-level measuring device
includes: at least a measurement transmitter; and a measuring
probe unit, wherein the measuring probe unit1s constructed at
least of a cable- or rod-shaped measuring probe and a tube
arranged coaxially around the measuring probe, wherein con-
nection of the measuring probe unit to the container 1s embod-
ied by means of a process connection element, and wherein
the measurmg probe and the tube arranged coaxially around
the measuring probe for the measuring probe unit are con-
nected to the process connection element via a releasable
connection, the apparatus comprising:
said releasable connection of the coaxially arranged tube to
the process connection element, said releasable connec-
tion 1s embodied via a shape mterlocking, threaded con-
nection in a defined connection region, wherein:
said releasable, shape-interlocking, threaded connection to
the process connection element 1s secured by means of a
radially directed deformation of the coaxially arranged
tube 1n the defined connection region.
2. The apparatus as claimed 1n claim 1, further comprising:
at least one pressure clamp, wherein:
said radially directed deformation of the coaxially
arranged tube 1n said defined connection region 1s pro-
vided by external force on the coaxially arranged tube at
least 1n the defined connection region arising from said
at least one pressure clamp.
3. The apparatus as claimed in claim 2, wherein:
the radially directed deformation of the coaxially arranged
tube 1n said defined connection region arises from said at
least one pressure clamp having a polygonal cavity.
4. The apparatus as claimed in claim 2, wherein:
the radially directed deformation of the coaxially arranged
tube 1n said defined connection region arises from said at
least one pressure clamp having an oval cavity.
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5. The apparatus as claimed 1n claim 2, wherein:
said at least one pressure clamp 1s embodied of at least two

parts and/or are at least equally shaped and arranged

mirror symmetrically.
6. A method for connecting a tube arranged coaxially >

around a measuring probe 1 a measuring probe unit of a
f1ll-level measuring device, wherein the fill-level measuring
device 1s used for ascertaining and monitoring the fill level of

a medium located in the process space of a container by
means of a microwave, travel time, measuring method and/or
a capacitive measuring method, wherein the measuring probe
unit comprises a cable- or rod-shaped measuring probe and a
tube coaxially surrounding the measuring probe,
the measuring probe unit 1s connected to the container by
means ol a process connection element, and
the measuring probe and the tube are connected releasably
to the process connection element, comprising the steps
of:
the coaxially arranged tube 1s releasably connected to the
process connection element via a shape interlocking,
threaded connection 1n a defined connection region; and
the releasable, shape-interlocking, threaded connection of
the coaxially arranged tube to the process connection
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clement 1s secured by means of a radially directed defor-
mation of the coaxially arranged tube in the defined
connection region.

7. The method as claimed 1n claim 6, wherein:

the radially directed deformation 1s effected by force onthe
coaxially arranged tube arising from pressure clamps.

8. The method as claimed in claim 7, wherein:

the pressure clamps produce with a polygonal cavity a
pointwise, radially directed deformation of the coaxially
arranged tube 1n the defined connection region.

9. The method as claimed in claim 7, wherein:

the pressure clamps produce with an oval cavity an areal,
radially directed deformation of the coaxially arranged
tube 1n the defined connection region.

10. The method as claimed 1n claim 7, wherein:

the pressure clamps formed of at least two-parts with the
corresponding cavity are closed around the coaxially
arranged tube in the connection region by means of
defined force and thereby occurring, radially directed
deformation of the coaxially arranged tube in the defined
connection region to the process connection element
secures against unscrewing of the threaded connection.
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